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1 PATH TO SUSTAINABILITY 
1.1 Hospital buildings 
The hospital buildings, not because they are more 
abundant in the territory, but because they are large 
consumers of natural resources and energy, should 
be a major focus of study in the evaluation process 
of the buildings life cycle (Guenther & Vittori, 
2008). The activities implied to the healthcare indus-
try require a lot of energy for heating, refrigeration, 
etc. On the other hand it is necessary to take into ac-
count the use of renewable and non-renewable re-
sources, disposable products, toxic substances and 
the production of a large quantity of waste (Short & 
Al-Maiyah, 2009). 
 The health sector has a strong influence on the 
economy of nations and their policies, incorporating 
a group of buildings where the quality of the indoor 
environment is quite significant. The impacts of this 
type of buildings are more significant than any other 
because they are directly related to human health 
(Guenther & Vittori, 2008). The operation of these 
equipment for 24 intensive hours, the high number 
of movement of people, the existence of distinct 
work zones with different energy needs, the exist-
ence of different functions such as treatment, re-
search, rehabilitation, health promotion and disease 
prevention, the need for the existence of systems 
strategic reserve of equipment for constant supply of 
energy, and size of facilities, are key points that dif-
ferentiate these from other types of buildings and 
make it a specific case study (Johnson, 2010). 
 Healthcare providers are not serving patients but 
serving people. They should design and deliver ser-
vices to meet the needs of normal people at the most 
difficult times in their lives (Clark & Malone, 2006). 
 The hospital project, more than any other, requires 
a number of concerns with the satisfaction and well 
being of working teams, patient, administrative staff 
and other officials. This is a project where all basic 
design principles (rather generalized and taken into 
account in the act of designing common buildings) 
should be considered with the increased responsibili-
ties, since the users’ satisfaction and well being de-
mands are more sensitive. The basic design concerns 
usually considered are: the climate where the build-
ing is built; access to solar radiation; the local topog-
raphy; the program of the building and the interac-
tion between the various elements of the design 
team; the necessary flexibility and enlargement ca-
pacities; the security; the efficiency in the develop-
ment of activities; the adaptability to new I&D (Di-
as, 2004). 
 In this context its possible to say that the design 
phase is the most comprehensively addressed part of 
the life cycle in most sustainable building guidelines 
and evaluation methods (Dias, 2004). The design 
and the space organization are very important for 
different areas and can be decisive in environmental, 
economic and social development of the whole 
building. Therefore this study is about hospital ar-
chitecture and how the project design quality can be 
fundamental for the well being of people and for the 
sustainability of construction. 
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2 SPACE DESIGN QUALITY 
2.1 The contribution of space design to the 
sustainable hospital buildings 
Healthcare is one of the most complex and rapidly 
changing industries. It is continually transformed by 
new technologies, technique, pharmaceuticals and 
delivery systems (Boone, 2012). In this concern, it is 
a fact that the hospital architecture incorporates a 
development project that has as main concerns the 
adequacy of technological advances in medicine, 
compliance with rules and regulations (that seek to 
ensure the quality of designed environments), the 
complexity and flexibility required for the project 
and the high cost of premises. This means that the 
designer often forgets or not gives the adequate im-
portance to sustainable principles that this type of 
project should follow (Shaw et al, 2010). Conse-
quently the construction of this type of buildings 
needs to incorporate this evolution and the spaces 
design can be the way to improve healthcare. The 
architectural design of the space, its organization, 
operation and configuration, allows these buildings 
to respond and adapt positively to the needs for 
which they are designed. At an early stage, a good 
investment in their flexible design reduces the need 
for further improvements (Johnson, 2010). 
Analysing the indicators and parameters of the 
Building Sustainability Assessment (BSA) tools, 
specifically oriented to hospital buildings, it is pos-
sible to assess how important is the use of these 
methodologies in the architecture design phase to 
promote the existence of more sustainable buildings 
in the future. Many of these parameters are easily 
answered through the spatial and volumetric organi-
zation of indoor and outdoor spaces. Therefore it is 
important to encourage the architects to incorporate 
these concerns in their projects, avoiding solving fu-
ture problems resulting from the addition of equip-
ment or other solutions that increase energy con-
sumption, water or other resources, even human. 
Most times, sustainability assessments are used to 
comparatively classify the buildings. Nevertheless it 
is of increasingly importance that such methods are 
regarded as ordinary work tools in all project phases.  
The design phase incorporates many decisions, 
such as the use of materials, choice of equipment, 
networks, infrastructure, among others, Nevertheless 
this paper is focused in the design of effective space, 
comprising options of building implantation, com-
position and spatial organization of buildings. Table 
1 show some examples of spatial and volumetric or-
ganization taken in buildings of recognized quality 
in terms of sustainability. 
Table 1. Example of design options in case studies 
Case study  Description 
 
Providence Newberg Medical Centre 
. Recognition: US Green Building Coun-
cil LEED (Gold level); Hospitals for a 
Healthy Environment (H2E) - Environ-
mental Leadership Award (2007). 
. Design option: to implant the building 
in two volumes in “V” shape. It favors 
the green spaces, energy efficiency, visu-
al comfort and rainwater use. 
 
Evelina Children Hospital 
. Recognition: NHS Building Better 
Health Care Award for Hospital Design, 
Nov. 2006; Royal Institute of British Ar-
chitects design competition. 
. Design options: to remove the partition 
walls between the rooms and the circula-
tion areas. It decreases the footprint, in-
creases the net floor area and allows 
greater comfort in use by users. 
 
Kaleidoscope, Lewisham Children and 
Young People’s Center 
. Recognition: Firm won initial CABE 
design competition. 
. Design options: the plan facilitates deep 
penetration of daylight and moves the 
operable windows away from the heavily 
trafficked urban streetscape. 
 
BC Cancer Agency Research Centre 
. Recognition: Canada Gren Building 
Council LEED (Gold level). 
. Design options: the central atrium spine 
separates different areas from inpatient 
units. The atrium provides daylight to 
occupied workspaces, which line the up-
per floor. 
 
Boulder Community Foothills Hospital 
. Recognition: First hospital certified by 
US Green Building Council LEED, in 
the E.U.A. (Silver level); distinction in 
2006 Hospitals for a Healthy Environ-
ment (H2E) - Environmental Leadership 
Award. 
. Design options: to reduce the car park-
ing area and to create adequate parking 
areas and paths for bicycles, in order to 
encourage the use of alternative transpor-
tation. 
 
Meyer Children’s Hospital 
. Recognition: EU Hospitals Project. 
. Design options: have features vegetated 
roofs with skylights and light tubes bring 
daylight deep into the interior. The build-
ing barely disrupts the landscape it ap-
pears to emerge from. 
 
2.2 Building sustainability assessment tools for 
healthcare 
All over the world there is a growing number of sus-
tainability assessment tools developed for the build-
ing sector and oriented for new constructions, exist-
ing buildings and refurbishment/rehabilitation 
operations. Inside these three groups, most assess-
ment tools are specifically oriented for different type 
of buildings. In the context of hospital buildings the 
most well known tools are: BREEEM Healthcare, 
LEED for Healthcare and Green Star – Healthcare 
(BREEAM, 2013; LEED, 2013; GBCA, 2013). In 
addition to these, DGNB is developing a specific 
methodology for hospitals that is not finished yet, 
and CASBEE have a system for new construction 
that includes the hospital buildings in the category of 
residential buildings. Nevertheless the CASBEE tool 
does not specifically address this type of buildings, 
but is one tool with different specifications for resi-
dential and no-residential buildings. For this reason, 
this study is focused on BREEAM Healthcare, 
LEED for Healthcare and Green Star - Healthcare. 
The three abovementioned tools have a system of 
evaluation based in points that are divided over dif-
ferent categories, each of which is based in a series 
of evaluation parameters (Sauders, 2008). Although 
there are some differences between these tools, they 
share the main areas of assessment. Analysing the 
indicators of each tool it is possible to conclude that 
there is no sustainability categories directly related 
with space design quality. Nevertheless there are 
some sustainability parameters that are indirectly re-
lated with that principle. 
It should also be noted that an exceptional answer 
to the category Innovation in Design (that allows 
getting an extra score in all tools) allows correcting a 
worst performance in other sustainability categories. 
Credits for innovative performance are awarded for 
comprehensive strategies, which demonstrate quanti-
fiable sustainability benefits not specifically ad-
dressed by other sustainability categories. Table 2 
presents the sustainability parameters of the above-
mentioned tools that are directly influenced by the 
indoor and outdoor spaces design quality. Figure 1 
shows with light grey the relevance (in percentage) 
of these parameters in the overall sustainable score. 
 
  BREEAM Healthcare          LEED for Healthcare        Green Star - Healthcare 
 
Figure 1. The relevance of outdoor and indoor spaces’ design 
quality (in percentage) in the overall sustainable score (repre-
sented in light grey). 
Table 2. Sustainability parameters that are directly influenced 
by the indoor and outdoor spaces’ design quality 
Category Parameters Tools 
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Light Pollution Reduction  x  
Connection to the Natural World - 
Places of Respite 
 x  
Connection to the Natural World - 
Direct Exterior Access for Patients 
 x  
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Day lighting x x x 
View Out x x x 
Potential for Natural Ventilation x  x 
Outdoor Space x  x 
Arts in Health x   
Minimum Indoor Air Quality  
Performance 
 x  
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 Optimize Energy Performance  x  
Lighting zoning   x 
Car park ventilation   x 
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Proximity to amenities x   
Pedestrian and Cyclist Facilities x x x 
Maximum Car Parking Capacity x  x 
Deliveries and Manoeuvring x   
Community Mass-transports   x 
Transport design and planning   x 
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 Compactor / Baler x   
Storage and Collection of  
Recyclables 
 x  
Resource Use - Design for  
Flexibility 
 x  
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y Reuse of Land x  x 
Contaminated Land x  x 
Mitigating ecological impact x  x 
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Innovation x  x 
Integrative Project Planning and 
Design 
 x  
Innovation in Design: Specific  
Title 
 x  
Integrative Project Planning and 
Design 
 x  
* BREEAM Healthcare. 
** LEED for Healthcare. 
*** Green Star - Healthcare. 
3 THE ENVOLVING ROLE OF 
ARCHITECTURE 
3.1 Eco-humanism in Hospitals 
Analysing the tools presented in the previous sec-
tion, it is possible to see how important is the careful 
spaces design to the positive evaluation of several 
sustainability parameters.  Although there are some 
indirect relations, it is still imperative to retain 
among the analysis of the categories that there are no 
categories dealing directly with the sociocultural 
dimension and functional quality. The social dimen-
sion of sustainable development is even more pre-
sent in the case of hospital buildings due to the im-
portance of the wellbeing of the patient in this kind 
of projects. On this context, it is in this category that 
stands out even more the importance of the spatial 
and volumetric organization of indoor and outdoor 
spaces, because its quality can give immediate and 
effective responses to almost all the concerns of this 
area of interest. 
Thus, the category “Sociocultural and functional 
quality” that DGNB considered in its assessment 
tool (Table 3), and the similar one “Social, cultural 
and perceptual aspects” that the International 
SBTool considers, positively influence the concerns 
of spaces design quality in the architectural design 
phase (DGNB, 2013; iiSBE, 2013). This fact pro-
motes the consideration of the patients and users’ 
welfare in this type of buildings  
 
Table 3. Criteria of the core catalogue of the DGNB tool and 
International SBTool (DGNB, 2013; iiSBE, 2013). 
DGNB tool International SBTool 
Sociocultural and  
functional quality 
Social, cultural and  
perceptual aspects 
. Thermal comfort 
. Indoor air quality 
. Acoustic comfort 
. Visual comfort 
. User influence on  
building operation 
. Quality of outdoor  
spaces 
. Safety and security 
. Handicapped  
accessibility 
. Efficient use of  
floor area 
. Suitability for  
conversion 
. Public access 
. Cycling convenience 
. Design and urban  
planning quality 
through competition 
. Integration of public 
art 
. Site features 
. Access for mobility-impaired persons 
on site and with the building 
. Access to direct sunlight from living 
areas of dwelling units 
. Visual privacy areas of dwelling units 
. Access to private open space from 
dwelling units 
. Involvement of residents in project 
management 
. Compatibility of urban design with 
local cultural values 
. Impact of the design on existing 
streetscapes 
. Impact of tall structure(s) on existing 
view corridors 
. Quality of views from tall structures 
. Sway of tall buildings in high wind 
conditions 
. Perceptual quality of site  
development 
. Aesthetic quality of facility exterior 
. Aesthetic quality of facility interior 
. Access to exterior views from interior 
 
It is within this context that one can speak about 
Eco-humanism. Eco-humanism in architecture is 
about having an equal concern for human and eco-
logical wellbeing, and by its nature it touches on 
many uncomfortable truths (Verderber, 2010). The 
challenge now is to translate this unprecedented op-
portunity into action. 
The main concerns of the space design are the 
humans’ needs. So, the use of rating systems specif-
ically for the hospital buildings becomes essential to 
include in the design phase, beyond the importance 
of historic preservation, and systems of interrelated 
hierarchies comprised of personal, institutional, and 
societal constructs (Rokeach, 1979). 
 
3.2 The architectural process 
Early environmental design initiatives were focusing 
only on the reduction of energy demands. Different 
institutes and governmental initiatives developed 
tools and policies to address this problem. 
In 1980s and 1990s some of the initiatives began 
to reflect concerns about the sustainability of the 
construction industry c, and in 1993 the UIA/AIA 
Word Congress of Architects concluded that it was a 
bold challenge to the profession of an architect to 
put a broader sustainability agenda into practice 
(Guenther & Vittori, 2008). 
 In 2000 many of these initiatives turned to incor-
porate sustainable design strategies as basic and fun-
damental in standard practice. In 2005, the American 
Institute of Architects (AIA) established a more ag-
gressive position on the responsibility of design pro-
fessionals, defending the position that the architects 
must change the professional actions and work to-
gether with the clients changing the actual paradigm 
of designing and operating a building (AIA, 2005). 
 The sustainable project requires a revolution in the 
way of thinking the building design. So it is im-
portant that this transformation, that across all phas-
es of the life cycle building, will be reflected in the 
early stage of architectural design and in the essence 
of it: the design and organization of space. 
 If the architectural design should contain the en-
tire patient and users’ needs, environmental concerns 
and generate synergies among all actors of the de-
sign team, then this should directly addressed in 
building sustainability assessment tools. This is es-
sential in order to support architects during the early 
phases of design and to recognize the efforts of an 
architect in designing a truly sustainable building. 
 Michael Lerner (2000) formulated the following 
question: “The question is whether healthcare pro-
fessionals can begin to recognize the environmental 
consequences of our operations and put our own 
house in order” (Roberts & Guenther, 2006). This is 
not a trivial question, but the foundation of all other 
issues that may arise around this same concern 
(Roberts & Guenther, 2006). Based on this principle, 
Figure 2 illustrates the relationship between human 
health, medical treatment and environmental pollu-
tion that directly affects the mission of the health 
care industry.  
 
Figure 2. Relationship between environmental performance 
and health care (Roberts & Guenther, 2006). 
 
3.3 Discussion 
It is relevant to promote and discuss the importance 
of the space organization to the sustainable construc-
tion and the influence of the architecture (and not 
only the building systems) in the Building Sustaina-
ble Assessment tools (BSA tools). It is also im-
portant that each designer involved in the develop-
ment and construction of hospital buildings is able to 
quickly identify a set of parameters that can interfere 
directly, therefore that later can be considered glob-
ally to intervene in each and every one of them. All 
in all these tools must be bivalent, they must impose 
the concerns with sustainable construction but also 
integrate the requirements of each building and each 
project area, linking priorities and facilitating the in-
tegration widespread of more this concern in the dif-
ferent design projects. This is one aspect that can 
promote integration and knowledge of these tools in 
all project teams involved in the construction of this 
building typology, as well as their use in different 
phases of buildings life cycle. 
4 CONCLUSIONS 
The Hospital architecture has a strong social respon-
sibility and impact on the city. Mostly due to various 
design requirements, these buildings are not de-
signed and operated in a sustainable way. Based on 
this context it is important to include in BSA tools 
the best practices in architecture that should be taken 
into account in the design phase (to support the deci-
sions that contribute to the building sustainability).  
 Although the design and organization of space en-
compassing always a great social responsibility, this 
concern is transverse to the three pillars of sustaina-
ble development (economic, social and environmen-
tal), since it allows the resolution and fit of many so-
lutions environmentally efficient and economically 
viable. Based on the conclusions, future develop-
ments on BSA tools should give more weight to the-
se aspects of major influence in the building life cy-
cle performance.  
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